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of Alaska. 
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Job No.: G-II-A Job Title: Silver Salmon Studies in the 
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ABSTRACT 

Project background (1961-1974) is briefly discussed. 

Bear Lake was restocked with 450.000 age 0.0 coho salmon, Oncorhynchus 
kisutch, (Walbaum) fingerlings on June 19 and July 1, 1975 to maintain 
smolt production in the system. 

The Bear Creek weir downstream migrant trap was operated continuously from 
May 20 through September 13. A total of 168,036 age 1.0, 2.0, and 3.0 coho 
smolts were enumerated. Smolt out-migration timing and abundance, age 
and size compositions, condition factors, Bear Creek mean water temperatures 
and stream flows are presented in this report. The decline in Bear Lake's 
age 1.0 smolt production due to overstocking at previous fingerling densities 
is reviewed. 

The Resurrection Bay creel census (July 9 - September 7) indicated, that 
an estimated 19,793 coho were harvested in 20,047 man-days of effort. 
The mean seasonal catch per hour was 0.135 coho. Marked (fin-clipped) 
adult coho contributed 15.8% to the sport harvest. ~1ost of these (71.6%) 
survived from the 100,000 age 1.0, hatchery reared, Ad-RV marked smolts planted 
in Seward Lagoon in May, 1974. Adult survival of age 1.0 and 2.0 Bear L~ke 
smolts, Ad-Marked and released past Bear Creek weir in 1974 comprised 4.5% 
of the sport catch. Marked immature coho contributed an additional 12.5% to 
the harvest. These juveniles resulted from 100,000 age 1.0 hatchery reared 
Ad-Lv marked smolts stocked in Seward Lagoon in May, 1975. 

The Bear Creek weir upstream migrant trap was operated continuously from 
May 16 to November 14. The adult coho upstream migration extended from 
September 8 to October 24, and peaked on September 25. The total migration 
consisted of 693 age 1.1 and 2.1 Ad-marked adults, 123 unmarked adults, 1 
Ad-LV and 8 Ad-marked jacks. Marine survival of age 1.1 and 2.1 Bear Lake 
adults was 1.15% to the weir. The catch-to-escapement ratio of marked Bear 





all fish ascending Bear Creek into Bear Lake until June 15, when the bar­
rier was repaired. A pennanent weir was constructed 1,750 feet downstream 
from the outlet to assess Bear Lake's coho smolt production and returning 
adult migrations. 

Bear Lake became reinfested with threespine sticklebacks; it is not known 
whether this was due to insufficient rotenone treatment or the destruction 
of the outlet barrier. Also, Dolly Varden were able to negotiate the weir 
during fall flood levels and immigrate into the lake during most years. 

Before rapid expansion of the stickleback population occurred, Bear Lake's 
coho and sockeye smolt production increased several fold as a result of 
favorable rearing conditions from 1964 to 1966. Coho smolt biomass (weight) 
production attained 4.2 pounds for each pound of fingerlings planted in 1964. 
Smolt age structures changed from predominantly age 2.0 to age 1.0 with 
growth exceeding that of fanner age 2.0 smolts. Smolt survival from stocked 
coho fingerlings reached 43.5% and 48.1% of the 1964 and 1965 plants, re­
spectively. Had sufficient coho fingerlings been available for stocking 
Bear Lake at desired densities in 1963-1965, coho SIllOlt production undoubted­
ly would have been considerably higher. Bear Lake's enhanced smolt production 
increased pre-rehabilitation abundances of adult sockeye and coho by 11 and 
3.5 fold, respectively, for one complete life cycle. 

Bear Lake's high smolt production was short lived, however, due to the 
sticklebacks' rapid takeover of the rearing environment which began in 1967. 
Smolt age structures reverted to age 2.0 dominance, growth was diminished and 
fingerling-to-smolt survivals were lowered. Coho fingerling plants were 
tenninated after 1967 because smolt production was obviously dropping below 
pre-rehabilitation levels. By 1968, threespine sticklebacks had already 
reached pre-rehabilitation abundance in the lake. 

In 1969, it was decided to rehabilitate Bear Lake again. Stickleback 
population sampling in 1970 showed that this species inhabited all areas 
and depths in Bear Lake, thereby necessitating not only sufficient rotenone 
but that it be unifonnly dispersed throughout the water column to assure a 
complete fish kill. Bear Creek weir was reconstructed in 1969 and made en­
tirely fish-tight by removing the sloping upstream fence and adding three 
permanent, perforated plate screens immediately above the upstream migrant 
trap. 

Bear I.ake was rehabilitated again in 1971, and lake treatment was conducted 
essentially the same as in 1963 except that 100% emulsion instead of powder­
ed rotenone was used. Overall treatment level was 1.6 ppm rotenone at 5% 
concentration. Caged live fish suspended from surface to bottom (40 and 
60 feet) were all dead within one week. Population sampling two days follow­
ing rehabilitation showed that threespine sticklebacks comprised 98.8% of 
the total sample (n=9, 065) collected randomly on and around Bear Lake. 
From this it was concluded that obtaining less than total lake rehabilita­
tion in 1963 would ultimately result in lower than nonnal salmon production in 
Bear Lake over the long tenn. 
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Bear Lake remained toxic through the winter of 1971-72, and finally detoxi­
fied shortly after spring overturn. Annual coho fingerling plants in Bear 
Lake resumed in June, 1972 at desired stocking densities. Resultant smolts 
were enumerated, sampled weekly for age and size composition, and fin-marked 
for recognition in the fishery before being released at Bear Creek weir. 
No threespine sticklebacks have yet been detected in Bear Lake during 
fall population sampling by electrofishing or at Bear Creek weir since the 
1971 rehabilitation. 

RECOMMENDATIONS 

1.	 Retain the present objectives of the study. 

2.	 Continue to investigate the Resurrection Bay drainage for potential 
coho rearing pond sites. 

3.	 Adjust the 1977 stocking density of coho fingerlings in Bear Lake 
according to emigrating smolt and residual fingerling abundance, age 
composition and condition factor in 1976. 

OBJECTIVES 

1.	 To determine the distribution, abundance, and tlmlng of 
outmigrant and adult silver salmon in the Resurrection 
Bay area. 

To determine the age and size composition of outmigrant 
and adult silver salmon populations in selected tributaries. 

3.	 To determine the sport harvest and fishing mortality
 
of silver salmon in Resurrection Bay.
 

4.	 To determine the methods and means of increasing or
 
extending the freshwater spawning and rearing areas of
 
the watershed, and mitigating freshwater mortality.
 

5.	 To provide recommendations for the management of silver 
salmon in these waters and direct the course of future 
studies. 

TECHNIQUES 

The timing and abundance of sockeye and coho smolts and coho fingerlings 
emigrat ing from Bear Lake downstream to Bear Creek weir were determined 
by enumerating these fish at the downstream migrant trap. Weir location 
and description of the downstream trapping facilities were presented by 
Logan (1969). The timing and abundance of jack sockeye (age 1.1) and 
adult coho were measured by enumerating these fish at the weir's upstream 
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migrant trap. Adult trapping facilities, rebuilt in 1969 and modified in 
1970, were described by McHenry (1971). Bear Creek water temperatures and 
flows were recorded daily at the weir. 

Age and size compositions of Bear Lake coho and sockeye smolt and residual 
coho populations were determined by weekly sampling at the weir and electro­
fishing in Bear Lake. Age structures of sockeye smolt and residual coho 
populations were determined by length-frequency analysis. Age composition 
of the coho smolt population was estimated by examining representative 
scale impressions on 0.02-inch cellulose acetate with a microprojector. 
Age structures of adult Resurrection Bay coho and Bear Lake sockeye populations 
also were determined by scale analysis. Age composition of the adult Bear 
Lake coho return was not sampled. Size compositions of Bear Lake's jack 
sockeye and coho escapements were determined by sampling most fish for fork 
length, weight, and sex. All fish sampled were anesthetized in 2 1:20,000 
solution of MS-222 to facilitate handling and minimize mortality. 

Resurrection Bay coho sport harvest and angler effort were measured by a 
stratified, random creel census conducted at the Seward small boat harbo~ 

Sampling design and interview method were nearly identical to that described 
by Logan (1966). 

The average number and percentage of sport fishing boats returning to the 
Seward small boat harbor were determined for each of three 3.5-hour sampling 
periods extending from 11:30 a.m. to 10:00 p.m. Returning boats were not 
counted from 8:00 a.m. to 11:30 a.m. in 1975 because only 11.6Qo and 14.3% of the 
weekend and weekday sport craft, respectively, returned during this period 
in the three years sampled (1964-1966). The mean number of boats returning 
during this morning period was extrapolated using the above percentages. 
These estimates were then added to those determined for the three periods 
sampled to estimate total daily boats. Fishing mortality and catch-to­
escapement ratio of marked (fin-clipped) adults were determined by examining 
as many coho as feasible during creel census and by recording marked coho 
in the Bear Lake and Seward Lagoon escapements. 

An index to coho escapement abundance was measured by conducting periodic 
foot surveys on seven local index streams throughout immigration until peak 
of spawning terminated. All carcasses were examined for clipped fins, sexed, 
and mutilated to perclude recounting on subsequent surveys. A catch-to­
escapement ratio was determined by comparing marked Bear Lake coho estimated 
in the sport harvest to those returning to Bear Creek weir. 

Evaluation of the rehabilitated freshwater rearing environment in Bear Lake 
was continued by measuring the abundance, growth and condition of smolts 
surviving from the 1972, 1973, and 1974 coho fingerling plants. 
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FINDINGS 

Results 

The findings presented are the result of the 1974-1975 research segment of 
this project. For a description of the Resurrection Bay drainage and past 
information collected on the project, see Logan (1962-69), and McHenry 
(1970-1975) . 

Bear Lake Downstream Migration: 

The Bear Creek weir downstream migrant trap was operated continuously from 
May 20 through September 13. The trap was removed on the latter date due to 
cessation of coho smolt, and fingerling migrations. Abundance and timing 
of those migrations are shown in Table 1. Fish were designated "smolts" on 
the basis of typical smolt characteristics (silvery pigment, loss of parr 
marks) rather than on size alone. If the fish did not possess these traits 
they were defined as "fingerlings", regardless of size. 

The total smolt out-migration to the downstream trap and weir forebay was 
168,036 fish. Trap and handling mortalities claimed 3,077 smolts (1.8% of 
the out-migration). An additional 21,370 smolts, or 12.7% of the run, died 
primarily from "eye fluke" disease caused by cercaria of Diplostomulum 
spathaceum (Grischkowksy, personal communication) in the forebay. A total 
of 143,589 smolts were released downstream. All smolts, except those pre­
viously marked in Bear Lake, received an adipose (Ad) fin-clip for recogni­
t ion in the 1976 Resurrection Bay sport fishery and. upon their return to 
Bear Creek. Smolt out-migration began on May 21, peaked (50% of migration) 
on June 27, and terminated September 12. The highest daily count occurred 
on June 26, when 11,438 (6.8% of the total run) were emnnerated from the 
trap. 

!'<lean stream temperatures when smol t out-migration began, peaked, and ter­
minated were 1.7°C (35.0F), 9.7°C (49.5°F), and 11.7°C (53.0°F), respect­
ively. Bear Creek stream flows ranged from 12 to 70 cfs during this 
period. Mean length, weight, and condition factor of all smolts sampled 
by weekly periods are shown in Table 2. 

The fingerling downstream migration to the weir totaled 980 fish. Most 
appeared to be age 1.0 fingerlings from the 1974 plant, with a few age 
0.0 fish observed at the weir after Bear Lake was restocked July 1. All 
fingerlings were retained above the weir. Trap mortality claimed 64 fish 
(6.5% of the migration). Timing and peak of the fingerling migration were 
simi lar to that of the smol t out-migration. Fingerlings were not sampled 
for fork length and weight at the weir because determination of smolt 
abundance was given priority. 

The smolt out-migration was comprised of 8.0% (13,487) age 1.0, 91.4% 
(153,525) age 2.0, and 0.6% (1,024) age 3.0 smolts. Age composition and 
abundance were determined by extrapolating the relative percentages of 
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Table 4. Mean Fork Length, Weight and Condition Factor of Bear Lake Age 
2.0 Coho Salmon Smolts Sampled Biweekly at Bear Creek Weir, 1975. 

Biweekly Number of Percent Mean Length Mean Weight Condition 
Periods Smolts of Sample (mm) (g) Factor (k) 

5/20-6/2 120 95.2 141. 4 22.78 0.81 

6/3-6/16 193 98.0 135.0 21. 23 0.86 

6/17-6/30 191 96.0 130.3 19.83 0.90 

7/1-7/14 150 76.2 130.7 19.28 0.86 

7/15-7/28 190 95.5 130.1 20.09 0.91 

7/29-8/11 187 94.4 131. 9 20.40 0.89 

8/12-3/25 34 87.2 140.8 27.63 0.99 

The 1,024 age 3.0 smolts resulted from the initial 450,000 age 0.0 finger­
lings stocked in Bear Lake after the 1971 lake rehabilitation. Bear Lake 
coho fingerling plants since the 1971 lake rehabilitation are summarized in 
Table 5 and subsequent smolt production is presented in Table 6. Total 
fingerling-to-smolt survival for the 1972 plant was 19.3%. Age composition 
of the first Bear Lake smolt production cycle was 89.3% age 1.0, 9.5% age 
2.0, and 1.2% age 3.0. The 153,525 age 2.0 smolts were produced from 443,300 
age 0.0 fingerlings planted in Bear Lake in 1973, and with the 64,119 age 1.0 
smolts in 1974 represent a phenomenal 49.1% fingerling-to-smolt survival thus 
far. Few additional age 3.0 smolts surviving from this plant are expected 
in 1976, however, according to population sampling of Bear Lake's residual 
coho in October, 1975, only 1.0% of the sample (n=506) were age 2.0 fish, 
according to the length-frequency analysis. Residual coho population 
samples by electrofishing are shown in Table 7. Except for the few age 3.0 
smolts anticipated in 1976, age composition of Bear Lake's second smolt 
production cycle was 29.5% age 1.0 and 70.5% age 2.0. The 13,487 age 1.0 
smolts resulted from the third annual Bear Lake plant of 450,800 age 0.0 
fingerlings in 1974. Fingerling-to-smolt survival of this age group was 
only 3.0%. The aforementioned population sampling in Bear Lake showed that 
only 9.5% were age 1.0 fish in 1975; therefore, age 2.0 smolts in 1976 
likely will be similarly scarce. 
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Table 7.	 Age Composition of Bear Lake Residual Coho Populations Sampled By 
Electrofishing in October, 1972-1975. (Mean Fork Length Per Age 
Group in mm Shown in Parentheses). 

Sampling 
Year 

No. Fish 
Sampled 0.0 1.0 2.0 

Age Composition (%)* 
3.0 

1972 105 100.0 
(76.6) 

1973 349 75.4 
(88.1) 

24.6 
(131. 2) 

1974 325 40.9 
(73.4) 

52.3 
(124.4) 

6.8 
(163.8) 

1975 506 86.4 
(77.0) 

9.5 
(114.7) 

1.0 
(159.6) 

3.1** 
(192.0) 

* Determined by age group separation points ln length-frequency analyses. 
** Comprised of sexually mature males attemting to spawn. 

A total of 1,363 Ad-marked smolts were recaptured in the downstream trap. 
These fish survived from the 2,416 age 0.0 and 1.0 fingerlings captured by 
electrofishing in Bear Lake and Ad-clipped for a population estimation 
experiment in mid-October, 1973. Though these smolts were not sampled for 
age, the age 2.0 and 3.0 composition was probably similar to that of the 
unmarked smolts. With the 411 age 1.0 and 2.0 Ad smolts recaptured in 1974, 
a total of 1,744 fish (73.4%) survived the marking experiment to emigrate as 
smolts. 

Migration	 tlmlng differed slightly between age 1.0 and 2.0 smolts. Age 
2.0 smolts peaked during June 24 to 30 while age 1.0 smolts peaked one week 
later, July 1 to 7. Age 3.0 smolts also peaked in the latter weekly period. 
Over-all smolt mortality (14.5% of the out-migration) was considered in por­
portion to the smolt population age composition. Therefore, an estimated 
11,487 age 1.0, 131,240 age 2.0, and 862 age 3.0 smolts were released down­
stream after mortality. 

Smolt growth declined substantially from that observed during 1973 and 1974. 
Though age 1.0 smolts were essentially the same size at the migration peak 
in both 1973 (107.5 mm) and 1975 (107.3 mm), growth as the summer progressed 
was almost nil in 1975 (Table 3). By contrast, age 1.0 smolts increased 
63.4 mm and 47.8 mm in fork length from migration peak to mid-September in 
1973 and 1974, respectively. Age 2.0 smolts averaged 147.6 mm at migration 
peak in 1974, and grew 49.6 mm in fork length by mid-September. 
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In 1975, however, age 2.0 smolts increased only 11.6 n~ mean fork length 
from migration peak to mid-August (Table 4). It is noted that age compo­
sition of the 1974 out-migration was determined by length-frequency separa­
tion instead of by the scale analysis method that was used 1975. There­
fore, mean lengths per age group in 1974 may not be as accurate as those 
for 1975 age groups, but are believed to be comparable. 

Despite the large increase (92.5%) in total smolt biomass produced in 1975 
due to the aforementioned age 7..0 age smolt survival, Bear Lake's smolt 
productivi ty is still declining (Table 6). Multiplying the seasonal mean 
smolt weight per age group by the total smolts emigrating yielded 3,367.9 
kg in 1975, compared to 1,749.4 kg in 1974. The decline in smolt product­
ivity becomes evident, however, upon examining the ratio of the age 1.0 
smol t biomass yield per annual fingerling plant biomass. In 1973, the ratio 
was 8.9 kg of age 1.0 smolts produced for each kg of age 0.0 fingerlings 
stocked. In 1974 and 1975, the ratios were 4.9:1 and 0.4:1, respectively. 
This shows an abrupt decline in three years from almost nine times to less 
than one-half the stocked fingerling weight resulting in age 1.0 smolts. 

Population sampling in Bear Lake indicated that its residual fingerling 
population still was fairly abundant despite the massive age 2.0 smolt 
emigration earlier in 1975. Electrofishing the littoral zone along Bear 
Lake's southern shoreline on October 7, two shocker units captured 1,633 
coho fingerlings in 3.2 hours (510 fish/hour). This catch rate compares 
favorably with 462 and 645 fish/hour realized in 1973 and 1974 respect­
ively, and may reflect a similar degree of relative fingerling abundance 
in 1975. 

Length-frequency analysis of the 1975 population subsample showed that 
juvenile age dominance reverted to age 0.0 fingerlings (Table 7). Age 
3.0 residuals in 1975 were comprised of sexually mature males attempting 
to spawn along the beach. Average size of age 0.0 fingerlings increased 
slightly (3.6 mm) over that of the same age group in 1974" probably due 
to the increased rearing area vacated by the 1975 age 2.0 smolt out­
migration. Mean fork length for age 1.0 and 2.0 fish, hO~lever, decreased 
9.7 mm and 4.2 mm, respectively, suggesting that intense intraspecific 
competition from overstocking limited their growth in 1974 and 1975. 

Other Species: 

The total sockeye salmon, O. nerka (Walbaum), smolt out-migration enumerat­
ed from the trap was 4,959 fish. Trap and disease mortalities claimed 263 
smolts, or 5.3% of the downstream migration. The fi:rst smolt was captured 
on June 7, and the last on August 27. The highest daily count occurred on 
July 5 when 1,814 smolts (36.6% of the migration) were enumerated. The 
majority (95.3%) of these smolts emigrated between July 1 and 31, when water 
temperatures ranged from 3.3° to l2.2°C (38-54°F), and stream flows from 
41-70 cfs. The smolt out-migration was comprised of 3,915 (78.9%) age 2.0 
and 1,044 (21.1%) age 1.0 smolts. Age 2.0 smolts were produced by the 390 
females and 331 males that spawned in Bear Lake in 1972. Including the 
4,402 age 1.0 smolts emigrating in 1974, total smolt production was 9,361 
smolts (24.0 per female) for the first, post-rehabilitation sockeye. 
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escapement in 1972. Age 1.0 smolts resulted from the 1973 escapement of 
145 females and 91 males, averaging 7.2 smolts per female. At peak of 
migration (July 8 to 14) age 2.0 smolts averaged 149.7 rom in fork length 
with a condition factor of 0.89. Age 1.0 smolts had a mean fork length of 
104.4 mm and a condition factor of 0.90 during the same period. Age 1.0 
smolts in 1974 averaged 109.3 mm in fork length with a condition factor of 
1.00 at migration peak. 

A total of 93 Dolly Varden, were captured in the downstream trap. No 
threespine stickleback were captured in the trap nor observed while 
electrofishing Bear Lake. 

Resurrection Bay Coho Harvest and Effort: 

A stratified, random creel census to determine the Resurrection Bay coho 
sport harvest and effort was initiated at the Seward small boat harbor on 
July 9 and terminated September 7. Compared to previous years, coho were 
taken in fair abundance about two weeks prior to the creel census. Due 
to the priority of Bear Lake smolt processing, however, the creel census 
was necessarily delayed until the normal starting date. 

The season's total harvest was estimated at 19,793 coho. This estimate 
was extrapolated from interviews with 4,224 anglers who harvested 3,795 
coho auring the creel census period. Peak of the harvest occurred on August 
10, second day of the Seward Silver Salmon Derby, when an estimated 892 
fish (4.5% of the season's harvest) were taken. The season's total and 
derby harvests are summarized for 1971 through 1975 in Table 8. The 
conspicuous drop in the 1975 derby harvest was due to low angler par­
ticipation. 

The total sport fishing effort exerted for Resurrection Bay coho was 
estimated to be 20,047 man-days. Approximately 21 96 of the season's effort 
was sampled during the creel census period. Sport fishing effort was 
calculated by multiplying the total number of boats by the average number 
of anglers per boat. Total boats returning daily to the Seward small boat 
harbor are shown in Table 9. The average numbers of anglers per boat were 
as follows: weekdays - 3.30, weekends - 3.37, and salmon derby - 3.32. 
Fishing effort and mean catch per hour from 1971-1975 are summarized in 
Table 10. The fishing effort was 8.064 man-days on weekdays 6,112 on week­
ends excluding the derby. Military personnel and dependents, from boats 
provided by the Army and Air Force recreation camps at Seward, contributed 
19.0% (3,804 man-days) of the total effort. 
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Chinook, O.tshawytscha, (Walbaum) and pink salmon, O. gorbuscha, (Walbaum)
 
were taken incidentally with coho during the season. An estimated 537
 
chinook salmon were harvested during the census period at an average rate
 
of 0.11 fish per boat. This species was most abundant in late August when
 
anglers averaged 0.24 fish per boat. Most chinook salmon taken were
 
immature fish in their first and second ocean-years. Origins of these
 
stocks are unknown as chinook salmon rarely ascend Resurrection Bay streams.
 
Though pink salmon were in their normally low, odd-year cycle, they were
 
unusually abundant (0.61 fish per boat) in the 1975 sport fishery. The
 
total pink salmon sport harvest was an estimated 2,582 fish, only 202 less
 
than the 1974 catch. This species was most abundant in late July when
 
anglers averaged 1.24 fish per boat. These stocks evidently were bound
 
for systems elsewhere, since Resurrection Bay streams had typically poor,
 
odd-year spawning escapements in 1975.
 

Bear Lake Upstream Migration:
 

The Bear Creek Weir upstream migrant trap was operated continuously from
 
May 16 to November 14. The first Coho entered the trap on September 8 and the
 
last one was captured October 24. No additional fish were observed below
 
the weir in November due to early freeze-up and rapid icing over.
 

A total of 825 coho, including nine jacks, were enumerated from the trap.
 
Abundance and timing of the adult coho migration are shown in Table 12.
 
The migration peaked on September 25, and the highest daily count of 68 fish
 
(8.2% of the run) occurred on September 30. Mean stream temperatures at the
 
beginning, peak, and end of migration were 11.4°C (52.SoF), 10.6°C (5l.0°F)
 
and 5.0°C (4l.0°F). Most of the migration (83.9%) occurred from September 9
 
through October 6 when Bear Creek temperatures ranged from 7.8% - ll.7°C
 
(46°-53°F) and flows, from 15-80 cfs.
 

All returning adults probably resulted from the 1974 out-migration of
 
70,765 age 1.0 and 2.0 Bear Lake smolts released past the weir. Scale
 
sampling for age composition analysis was not conducted on these fish be­

cause some adults could have resulted from natural smolt production below
 
the weir in 1974. It would not have been possible to differentiate between
 
the latter and unmarked Bear Lake coho by scale examination. Therefore,
 
relative smolt-to-adult survivals of age 1.0 versus age 2.0 smolts are not 
known. Since it is assumed that all returning adults resulted from Bear 
Lake smolts, marine survival of the 1974 smolt out-migration was 1.15% as 
spawni_ng escapement to the weir. The catch-to-escapement ratio of marked 
Bear Lake adult coho was 1.28:1. 

Eight Ad-marked jacks enumerated from the trap returned prematurely from 
the 1975 Bear Lake smo1t out-migration. One Ad-LV jack captured at Bear 
Creek weir strayed from Seward Lagoon where it was released as a marked, 
hatchery-reared smo1t in May, 1975. In 1974, four marked jacks from Seward 
Lagoon accompanied the Bear Creek coho escapement to the weir. 
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The total combined index escapement of 105 adults is the lowest observed in 
the 15 years monitored, and only 23% as large as the 1971 parent brood 
escapement that mainly produced it. Though little correlation exists be­
tween percentage of index escapement to projected total Resurrection Bay 
coho escapement (fluctuated from 1.0%-11.5% since 1963), index counts will 
be maintained to investigate possible relationship of previous years' 
climatic factors to subsequent adult production in these streams. 

Fin Marked Coho Returns: 

Marked age 1.1 and 2.1 adults contributed 15.8%, or an estimated 3.126 fish, 
to the 1975 Resurrection Bay sport harvest. These fish mainly resulted from 
100,000 age 1.0 (1872 brood, Lake Rose Tead, Kodiak origin) hatchery reared 
and Ad-RV marked smolts stocked in Seward Lagoon in May, 1974. Adult survi­
val of these smolts contributed an estimated 2,237 coho (11.3%) to the 
season's sport catch. An additional 889 Ad-marked coho contributed 4.5% to 
the sport harvest. These fish returned from 70,765 age 1.0 and 2.0 Bear 
Lake smolts marked and released past Bear Creek weir in ]974. 

Marked coho spawning escapements bound for Seward Lagoon and Bear Creek were 
1,648 and 750 adults, respectively. These escapements include 1,484 Ad-RV 
and 57 Ad fish estimated taken in the shore fishery after the Resurrection 
Bay sport trolling season terminated. Total smolt-to-adult survival for 
the Seward Lagoon coho, including 4,764 age 1.0 immatures and jacks caught 
in 1974, was 8.6%. Smolt-to-adult survival of Bear Lake smolts, including 
123 unmarked adults in the 1975 Bear Creek escapement, was 2.5%. The over­
all catch-to-escapement ratio of marked Seward Lagoon and Bear Lake adult 
coho was 1.30:1. 

[n addition to the marked adult catch, an estimated 2,502 marked immatures 
and jacks contributed 12.6% to the sport harvest. These fish resulted from 
100,000 age 1.0 (1973 brood, Bear Lake origin) hatchery reared, Ad-LV marked 
smolts stocked in Seward Lagoon from May 5-19, 1975. Including the 57 age 
1.0 jacks (53 estimated taken in the shore fishery) in the lagoon escapement, 
total Ad-LV smolt survival thus far was 2.6%. Age 1.1 adults surviving this 
smolt plant will return in 1976. The total marked coho contribution to the 
Resurrection Bay fishery, including adult and immature fish, was 28.4%. 

Discussion 

Bear Lake has been stocked with coho annually since the 1971 lake rehabilita­
tion at densities ranging from 996 to 1,013 fingerlings per surface acre. The 
cumulative effect in just three years resulted in overstocking Bear Lake's 
coho rearing habitat. Intense intraspeci fic competition among fingerlings 
evidently caused depressed growth rates and, consequently, extended rearing 
to attain smoltification. As a reSUlt, the percentage of successive finger­
ling plants surviving to age 1.0 smolts declined abruptly. A further mani­
festation of Bear Lake's overcrowded coho population was an apparently 
greater susceptibility of rearing fingerlings to natural diseases, primarily 
eye flukes, in 1975. Increased stress resulting in poor condition and high 
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incidence of disease epizootics in fish populations is well documented. 

A downward adjustment in Bear Lake's coho stocking density is therefore 
clearly indicated. Bear Lake will be stocked in 1976 at only SOO finger­
lings per acre, or approximately one-half previous densities, to enhance 
growth and survival to smolts. 

It is theorized at this point (i.e., with the limited smolt production 
data obtained thus far) that stocking Bear Lake alternately at high then 
low fingerling densities may ultimately result in a maximum sustained 
yield of age 1.0 smolts each year. This practice, however, must eventually 
be compared with stocking at a constant, intermediate density to determine 
which method will maintain the greatest inventory of age 0.0 fingerlings 
at an optimal growth rate to reach age 1.0 smolt stage the following 
spring. Population sampling by electrofishing Bear Lake's southeastern 
shore each fall will be continued to evaluate relative survival and 
growth of the current year's plant and to tentatively determine the 
suitable stocking level for the following year. 
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